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METHOD AND DEVICE FOR IMAGE
SEGMENTATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage of International Appli-
cation No. PCT/CN2015/092509, filed Oct. 22, 2015, which

1s based on and claims priority from Chinese Patent Appli-
cation No. 201410597626.3, filed Oct. 29, 2014, the entire

contents of all of which are incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to the field of 1mage pro-
cessing and, 1in particular, to an 1mage segmentation method
and device.

BACKGROUND

With the rapid development of technology, for use in the
business services such as item search and item selection,
items oiten need to be segmented from 1mages containing
the items. Current 1image segmentation techniques include,
for example, segmentation techniques based on significant
region detection, segmentation techniques based on face
detection, segmentation techniques based on 1image connec-
tivity, or the like. However, none of these segmentation
techniques 1s applicable for the segmentation of garment
images. The segmentation technique based on significant
region detection has a good segmentation eflect when the
image has a clear background and a simple layout, but many
images contaiming commercial items have a complex back-
ground or a complex layout. The segmentation technique
based on face detection 1s suitable for images where there 1s
a Tashion model and the fashion model has a clear face and
a sumple posture, but many 1mages containing commercial
items do not have any fashion model or the fashion model
has a complex posture. The segmentation technique based
on 1mage connectivity 1s suitable for situations where the
image has a clear background and a simple layout and the
garment itsell has little texture, but many 1mages containing
commercial items have a complex background or a complex
layout. It can be seen therefrom that 1t 1s diflicult for these
segmentation methods to achieve satisfactory eflects of
image segmentation.

SUMMARY

The present disclosure provides a method for segmenting,
an 1mage. Consistent with some embodiments, the method
includes performing image classification on the image
according to a position of a subject in the 1mage; selecting,
from a plurality of subject position templates, a subject
position template for the image according to a result of the
image classification, wherein each of the plurality of subject
position templates 1s associated with a pre-defined position
parameter, and each of the plurality of subject position
templates 1s configured with a weight distribution field
according to the pre-defined position parameter, the weight
distribution field representing a probabaility that each pixel 1in
the 1mage belongs to a foreground or a background; and
performing i1mage segmentation according to the weight
distribution field 1n the selected subject position template to
segment the subject from the 1mage.

Consistent with some embodiments, this disclosure pro-
vides a device for segmenting an 1image. The device includes

10

15

20

25

30

35

40

45

50

55

60

65

2

a classification unit used for, according to a position of a
subject 1n the 1mage, performing image classification on the

image; a weight configuration unit used for selecting, from
a plurality of subject position templates, a subject position
template for the image according to a result of the image
classification from the classification unit, wherein each of
the plurality of subject position templates 1s associated with
a pre-defined position parameter, and each of the plurality of
subject position templates 1s configured with a weight dis-
tribution field according to the pre-defined position param-
cter, the weight distribution field representing a probability
that each pixel in the image belongs to a foreground or a
background; and a segmentation unit used for performing
image segmentation according to the weight distribution
field 1n the selected subject position template to segment the
subject from the 1mage.

Consistent with some embodiments, this disclosure pro-
vides a non-transitory computer readable medium that stores
a set of imstructions that are executable by at least one
processor ol a device to cause the device to perform a
method for segmenting an 1mage. The method includes
performing 1image classification on the 1mage according to a
position of a subject 1n the 1image; selecting, from a plurality
ol subject position templates, a subject position template for
the 1mage according to a result of the image classification,
wherein each of the plurality of subject position templates 1s
associated with a pre-defined position parameter, and each
of the plurality of subject position templates 1s configured
with a weight distribution field according to the pre-defined
position parameter, the weight distribution field representing,
a probability that each pixel in the image belongs to a
foreground or a background; and performing image segmen-
tation according to the weight distribution field in the
selected subject position template to segment the subject
from the 1mage.

Additional objects and advantages of the disclosed
embodiments will be set forth mm part in the following
description, and 1n part will be apparent from the descrip-
tion, or may be learned by practice of the embodiments. The
objects and advantages of the disclosed embodiments may
be realized and attained by the elements and combinations
set forth 1n the claims.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the
disclosed embodiments, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated 1n
and constitute a part of this specification, 1llustrate embodi-
ments consistent with the mvention and, together with the
description, serve to explain the principles of the invention.

FIG. 1 1s a flowchart of an exemplary method for seg-
menting an i1mage, consistent with some embodiments of
this disclosure.

FIG. 2 1s a schematic diagram of an exemplary Convo-
lutional Neural Network (CNN), consistent with some
embodiments of this disclosure.

FIG. 3 1s a flowchart of an exemplary process for con-
structing a training set, consistent with some embodiments
of this disclosure.

FIG. 4 1s a schematic diagram of an exemplary method for
HOG feature extraction, consistent with some embodiments
of this disclosure.

FIGS. 5-9 are examples of clustering results, consistent
with some embodiments of this disclosure.
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FIGS. 10-14 are examples of subject position classes,
consistent with some embodiments of this disclosure.

FIG. 15 1s a block diagram of an exemplary device for
segmenting an 1mage, consistent with some embodiments of
this disclosure.

DESCRIPTION OF TH.

EMBODIMENTS

(L
1]

Reference will now be made 1n detaill to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings. The following description refers to
the accompanying drawings in which the same numbers in
different drawings represent the same or similar elements
unless otherwise represented. The implementations set forth
in the following description of exemplary embodiments do
not represent all implementations consistent with the inven-
tion. Instead, they are merely examples of apparatuses and
methods consistent with aspects related to the mvention as
recited 1n the appended claims.

FIG. 1 1s a flowchart of an exemplary method 100 for
segmenting an image, consistent with some embodiments of
this disclosure. In the exemplary method 100, a subject 1s
segmented from an image according to a result of 1mage
classification. The method 100 may be performed by a
device for segmenting an image. Referring to FIG. 1, the
method 100 includes the following steps.

In step S101, according to a position of a subject 1n an
image, the device performs image classification on the
image. For example, the image may include a commodity
subject.

In step S102, according to a result of the 1image classifi-
cation, the device selects, from a plurality of subject position
templates, a subject position template of for the image. Each
of the plurality of subject position templates 1s associated
with a pre-defined position parameter, and each of the
subject position templates 1s configured with a weight dis-
tribution field according to the pre-defined position param-
eter, the weight distribution field representing the probability
that each pixel in the image belongs to a foreground or a
background. The pre-defined position parameter in the sub-
ject position templates may be different from one another.

In step S103, the device performs 1mage segmentation
according to the weight distribution field i the selected
subject position template, so as to segment a subject from
the 1mage.

In the method 100, an 1mage 1s classified according to a
subject position before 1image segmentation, and as a result,
the segmentation result 1s 1improved.

In some embodiments, 1n step S101, the 1image classifi-
cation 1s performed by means of a deep learning method.
Other 1image classification methods can also be applied
herein without limitation.

The deep learning method relates to an artificial neural
network, which in particular refers to training a Convolu-
tional Neural Network (CNN) to serve as an image classifier.
It should be understood that, besides the convolutional
neural network, other deep learning methods can also be
used, e.g. the AutoEncoder, the Sparse Coding, the
Restricted Boltzman Machine (RBM), the Deep Belief Net-
work (DBN), and the like.

FIG. 2 1s a schematic diagram of an exemplary CNN 200,
consistent with some embodiments of this disclosure. As
shown 1 FIG. 2, the CNN 200 1s a deep network and 1s an
8-layer structure including 5 convolutional layers, 2 fully
connected layers, and 1 Softmax layer. It should be under-
stood that the CNN can also be i1n another structure, for
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example, including a down sampling layer, or another num-
ber of convolutional layers, or the like.

FIG. 3 1s a flowchart of an exemplary process 300 for
constructing a training set, consistent with some embodi-
ments of this disclosure. A training set 1s constructed 1n order
to train a CNN. It should be understood that each step 1n the
process 300 can be adjusted according to actual require-
ments, and the process for constructing a training set 1s not
limited to the steps shown i FI1G. 3. Referring to FIG. 3, the
process 300 includes the following steps.

In step S201, the process acquires 1mages. For example,
the 1mages may contain commodities.

In step S202, the process performs extraction of a plural-
ity of features from the acquired 1mages.

In step S203, the process performs clustering on the
acquired 1mages according to the extracted plurality of
features, the number of clusters being A.

In step S204, according to the subject positions 1n the
images, the process classifies images in some of the clusters
into a same subject position class, and classifies 1images 1n
the other clusters into various different subject position
classes, the number of the subject position classes being B,
where A and B are both integers, and A>Bz=2.

For ease of understanding, an example of constructing a
training set according to the above-mentioned steps 1s now
given. In this example, the 1images contain a subject of
garment. It should be appreciated that the present disclosure
1s not limited to this example and can also be used for other
1mages.

For example, a crawler 1s used to download data under the
category of women’s dress on the Taobao platform, and the
data 1s 1n the order of magnitude of one million bytes. The
images are downloaded and standardized for subsequent
processing, and the images are scaled to the same size, e.g.,
with a resolution of 256x256 pixels.

Then two features are extracted from the data, 1.e., a
histogram of oniented gradient (HOG) feature and an image
s1ze feature. F1G. 4 1s a schematic diagram of an exemplary
method 400 for HOG {feature extraction, consistent with
some embodiments of this disclosure. As shown 1n FIG. 4,
in the extraction of the HOG {feature, the size of a block 1s
set to 96x96 pixels, and the block slidingly traverses the
entire 1mage. The sliding distance of the block 1s set to 40
pixels, and each block 1s divided 1nto 4 cells where the size
of the cells 1s set to be 48x48 pixels. The direction number
of each cell 1s set to be 9. In some embodiments, the
extraction of a HOG feature includes converting an image
into grayscale (e.g., converting the 1mage mto an X, vy, z
three-dimensional grayscale image), dividing the grayscale
image mto 4 small cells, calculating the gradient (i.e.,
orientation) of each pixel in each cell, and generating a
histogram of gradient (the number of different gradients). In
doing so, a HOG descriptor of each cell can be formed. The
images are clustered according to the HOG features and size
features of the images to form A clusters. For example, A 1s
512. FIGS. 5-9 are examples of 1images of clustering results
500-900, consistent with some embodiments of this disclo-
sure.

The mmages are classified according to the clustering
results. According to subject positions 1n the 1images, 1mages
in some ol the clusters are classified into a same subject
position class, which contains the majority of the images.
Images in the other clusters are classified into various
different subject position classes, which contain the minority
of the images. The number of subject position classes 1s B.
For example, B 1s 5, and the 5 classes are respectively:
complex multi-column i1mages, double-column images,
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single-column standard i1mages, i1mages narrower than
single-column standard images, and 1mages wider than
single-column standard images. FIGS. 10-14 are examples
ol subject position classes 1000-1400, consistent with some

embodiments of this disclosure. FIG. 10 1s a class of 5

complex multi-column 1mage, FIG. 11 1s a class of double-
column 1mage, FIG. 12 1s a class of single-column standard
image, FIG. 13 1s a class of image narrower than a single-
column standard image, and FIG. 14 1s a class of image
wider than a single-column standard image.

In this disclosure, A and B are both integers, and A>Bz=2,
and are not limited by the preceding numbers. Since 1n the
process ol constructing the training set, clustering i1s per-
tormed before classification, the accuracy of classification 1s
improved when processing large amounts data, and the
workload and costs are reduced.

Referring back to FIG. 1, 1n step S102, according to a
result of the 1image classification, respective subject position
templates are selected for the images. For example, there are
S5 classes including: complex multi-column 1images, double-
column images, single-column standard images, i1mages
narrower than single-column standard 1mages, and 1mages
wider than single-column standard images. For complex
multi-column 1mages, no 1mage segmentation 1s performed.
For double-column 1images, single-column standard images,
images narrower than single-column standard images, and
images wider than single-column standard 1mages, a subject
position template 1s defined respectively, and the position
parameter ol each subject position template 1s different from
one another.

In some embodiments, the weight distribution field 1s
configured for the subject position template such that the
closer to the center of the image, the probability of being a
garment subject 1s greater (1.¢., the weight 1s higher), and the
tarther from the center of the 1image, the probability of being
a garment subject 1s smaller (1.e., the weight 1s lower). As the
distribution of pixel points 1s based on the subject position,
the segmentation effect 1s improved.

For example, for each pixel point p, the probability that
the pixel belongs to a foreground, 1.e., the probability that
the pixel belongs to a subject, may be defined by the
tollowing formula:

fc:rgmundLikelihGDd(p)ze_ﬂjd@)z:

where d(p) 1s the distance measure of p to the center point
of the image.

In some embodiments, position parameters a and b are
introduced for diflerent subject position templates so as to
process diflerent types of 1images. For example,

. X — center- x\2 .y — center- vi2
d(P):\/(P )/a2+(py y) /bz
center- x center- y

where center refers to the center point of the 1mage, center.x
and center.y represent the horizontal and vertical coordinates
ol the center point respectively, and p.x and p.y represent the
horizontal and vertical coordinates of point p respectively.

For example, for a single-column standard image, 1t may
be configured that a=0.3 and b=0.8. For an image narrower
than a single-column standard 1mage, 1t may be configured
that a=0.2 and b=0.79. For an image wider than a single-
column standard image, 1t may be configured that a=0.4 and
b=0.81. For a double-column image, the left half of the
image may be processed first as a single-column standard
image.
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Referring back to FIG. 1, in step S103, image segmenta-
tion 1s performed according to the weight distribution field
in the selected subject position template, so as to segment a
subject from the 1mage. In some embodiments, the 1mage
may be segmented using Graph Cuts. It should be under-
stood that other image segmentation methods, e.g. GrabCut,
can also be used.

Detail description 1s now made to performing image
segmentation with Graph Cuts. For example, for the image
with a resolution of 236x256 pixels, an image having
256x2356 cells 1s constructed, where each pixel point 1s an
ordinary node, and each ordinary node 1s connected to four
nodes on 1ts up, down, left, and right side respectively via an
edge. Each edge 1s associated with a weight, and the weight
1s configured depending on the similarity between pixel
points.

Two wvirtual nodes are added to the image, one 1s a
foreground node and the other 1s a background node. Each
ordinary node 1s connected to the foreground node, and 1s
also connected to the background node. The weight of a fore
connecting line of the ordinary node connected to the
toreground node and the weight of a back connecting line of
the ordinary node connected to the background node are
obtained according to the weight distribution field 1n step
S102. That 1s, this weight distribution field represents the
probability that each pixel in the image belongs to a fore-
ground (1.e., a subject of the 1mage) or a background. The
image 1s divided into two parts according to the weight, and
the part connected to the foreground node 1s the subject of
the 1mage.

FIG. 15 1s a block diagram of an exemplary device 1500
for segmenting an 1mage, consistent with some embodi-
ments of this disclosure. For example, the device 1500 may
segment a subject, such as a commodity, according to a
result of 1mage classification. Referring to FIG. 15, the
device 1500 includes a classification umt 101, a weight
configuration unit 102, and a segmentation unit 103.

The classification unit 101 1s configured to, according to
a position of a subject in an 1mage, perform 1mage on the
1mages.

The weight configuration umt 102 1s configured to,
according to a result of the 1mage classification from the
classification unit, select, from a plurality of subject position
templates, a subject position template for the image. Each of
the plurality of subject position templates 1s associated with
a pre-defined position parameter, and each of the subject
position templates 1s configured with a weight distribution
field according to the pre-defined position parameter, the
weight distribution field representing the probability that
cach pixel in the image belongs to a foreground or a
background. The pre-defined position parameter in the sub-
ject position templates may be different from one another.

The segmentation unit 103 1s configured to perform 1image
segmentation according to the weight distribution field 1n the
selected subject position template, so as to segment a subject
from the 1mage.

In some embodiments, the segmentation device 1500
further comprises a training set construction unit 104 (not
shown 1n FIG. 15) configured to construct a training set for
training the classification unit 101.

In some embodiments, the segmentation device 1500
turther comprises a weight distribution field configuration
unit 105 (not shown 1 FIG. 15) for configuring the weight
distribution field. In some embodiments, the closer to the
center of the image, the higher the weight 1s configured for
the pixel be a subject of the image, and the farther from the
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center of the image, the lower the weight 1s configured for
the pixel to be a subject of the image.

In exemplary embodiments, a non-transitory computer-
readable storage medium including instructions is also pro-
vided, and the instructions may be executed by a device
(such as a computer), for performing the above-described
methods. For example, the non-transitory computer-read-
able storage medium may be a read-only memory (ROM), a
Random Access Memory (RAM), an electrically erasable
programmable read-only memory (EEPROM), Program-
mable Array Logic (PAL), a disk, an optical disc, a Digital

Versatile Disc (DVD), and so on.

It should be noted that, the relational terms herein such as
“first” and “second” are used only to differentiate an entity
or operation from another entity or operation, and do not
require or imply any actual relationship or sequence between
these entities or operations. Moreover, the words “compris-
ing,” “having,” “containing,” and “including,” and other
similar forms are intended to be equivalent in meaning and
be open ended 1n that an 1tem or items following any one of
these words 1s not meant to be an exhaustive listing of such
item or 1items, or meant to be limited to only the listed item
or 1tems.

It should be understood by those skilled in the art that the
above described units and modules can each be implemented
through hardware, or software, or a combination of hard-
ware and software for allowing a specialized device to
perform the functions described above. If implemented by
soltware, it may be stored in the above-described computer-
readable medium. One of ordinary skill in the art will also
understand that multiple ones of the above described units
may be combined as one unit, and each of the above
described units may be further divided into a plurality of
subunits.

Other embodiments of the invention will be apparent to
those skilled 1n the art from consideration of the specifica-
tion and practice of the invention disclosed here. This
application 1s imtended to cover any variations, uses, or
adaptations of the invention following the general principles
thereol and including such departures from the present
disclosure as come within known or customary practice 1n
the art. It 1s intended that the specification and examples be
considered as exemplary only, with a true scope and spirit of
the invention being indicated by the following claims.

It will be appreciated that the present invention i1s not
limited to the exact construction that has been described
above and 1illustrated 1n the accompanying drawings, and
that various modifications and changes can be made without
departing from the scope thereof. It 1s intended that the
scope of the mnvention should only be limited by the
appended claims.

What 1s claimed 1s:

1. A method for segmenting an 1mage, comprising:

performing 1image classification on the image according to
a position of a subject 1in the 1mage;

selecting, from a plurality of subject position templates, a
subject position template for the 1image according to a
result of the image classification, wherein each of the
plurality of subject position templates 1s associated
with a pre-defined position parameter, and each of the
plurality of subject position templates 1s configured
with a weight distribution field according to the pre-
defined position parameter, the weight distribution field
representing a probability that each pixel 1in the image
belongs to a foreground or a background; and
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performing 1mage segmentation according to the weight
distribution field in the selected subject position tem-
plate to segment the subject from the image.

2. The method of claim 1, wherein the 1mage includes a
garment as a subject of the image.

3. The method of claim 2, wherein the image classification
1s performed by using a deep learning method, and the deep
learning method comprises a step of training a convolutional
neural network to serve as an 1mage classifier.

4. The method of claim 3, wherein the convolutional
neural network comprises at least 5 convolutional layers, 2
tully connected layers, and 1 softmax layer.

5. The method of claim 3, wherein the convolutional
neural network 1s trained based on a training set.

6. The method of claim 5, wherein constructing the
training set comprises:

acquiring a plurality of images;

extracting a plurality of features from the plurality of

1mages;

performing clustering on the plurality of images into A

clusters according to the extracted plurality of features;
and

according to subject positions in the plurality of 1mages,

classily images 1n one or more of the clusters classified
into a same subject position class of B subject position
classes, and classily images 1n other clusters into one or
more different subject position classes of B subject
position classes, wherein A and B are both integers, and
A>Bz=2.

7. The method of claim 6, wherein the plurality of features
comprise a histogram of oriented gradient feature and a size
feature.

8. The method of claim 1, wherein the weight distribution
field 1s configured such that the closer a pixel 1s to a center
of the image, the higher the weight is configured for the pixel
to be the subject, and the farther the pixel 1s from the center
of the image, the lower the weight 1s configured for the pixel
to be the subject.

9. A device for segmenting an 1mage, comprising:

a memory storing a set of instructions; and

a processor configured to execute the set of instructions to

cause the device to perform:

performing 1image classification on the 1mage according
to a position of a subject in the 1image;

selecting, from a plurality of subject position templates,
a subject position template for the image according
to a result of the image classification, wherein each
of the plurality of subject position templates 1s
associated with a pre-defined position parameter, and
cach of the plurality of subject position templates 1s
configured with a weight distribution field according
to the pre-defined position parameter, the weight
distribution field representing a probability that each
pixel i the image belongs to a foreground or a
background; and

image segmentation according to the weight distribu-
tion field in the selected subject position template to
segment the subject from the 1mage.

10. The device of claim 9, wherein the processor 1s
configured to execute the set of instructions to cause the
device to further perform constructing a training set for the
image classification.

11. The device of claim 9, wheremn the processor i1s
configured to execute the set of instructions to cause the
device to further perform:

configuring the weight distribution field, wherein the

closer a pixel 1s to a center of the 1mage, the higher the
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weight 1s configured for the pixel to be the subject, and
the farther the pixel 1s from the center of the image, the
lower the weight 1s configured for the pixel to be the
subject.
12. A non-transitory computer readable medium that
stores a set of 1nstructions that 1s executable by at least one
processor ol a device to cause the device to perform a
method for segmenting an 1mage, the method comprising:
performing image classification on the 1mage according to
a position of a subject 1n the 1mage;

selecting, from a plurality of subject position templates, a
subject position template for the image according to a
result of the image classification, wherein each of the
plurality of subject position templates 1s associated
with a pre-defined position parameter, and each of the
plurality of subject position templates 1s configured
with a weight distribution field according to the pre-
defined position parameter, the weight distribution field
representing a probability that each pixel 1n the image
belongs to a foreground or a background; and

performing 1image segmentation according to the weight
distribution field in the selected subject position tem-
plate to segment the subject from the 1mage.

13. The non-transitory computer readable medium of
claim 12, wherein the 1mage 1includes a garment as a subject
of the image.

14. The non-transitory computer readable medium of
claim 13, wherein the 1image classification 1s performed by
using a deep learning method, and the deep learning method
comprises a step of training a convolutional neural network
to serve as an 1mage classifier.

15. The non-transitory computer readable medium of
claim 14, wherein the convolutional neural network com-
prises at least 5 convolutional layers, 2 fully connected

layers, and 1 soitmax layer.
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16. The non-transitory computer readable medium of
claim 14, wherein the convolutional neural network 1s
trained based on a traiming set.

17. The non-transitory computer readable medium of
claim 16, wherein the set of instructions that 1s executable by
the at least one processor of the device to cause the device
to further perform:

acquiring a plurality of images;

extracting a plurality of features from the plurality of
1mages;

performing clustering on the plurality of images into A

clusters according to the extracted plurality of features;
and

according to subject positions in the plurality of 1mages,
classily images 1n one or more of the clusters classified
into a same subject position class of B subject position
classes, and classily images 1n other clusters 1nto one or
more different subject position classes of B subject
position classes, wherein A and B are both integers, and

A>B=z2.

18. The non-transitory computer readable medium of
claiam 17, wherein the plurality of features comprise a
histogram of oriented gradient feature and a size feature.

19. The non-transitory computer readable medium of
claim 12, wherein the weight distribution field 1s configured
such that the closer a pixel 1s to a center of the 1mage, the
higher the weight 1s configured for the pixel to be the
subject, and the farther the pixel 1s from the center of the
image, the lower the weight 1s configured for the pixel to be
the subject.
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